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•  Analytic benchmarks 

•  Alpha particle transport 

•  Deuteron transport 

•  Advance (with BNL) 

•  SQA 

 

COG11.1 will be provided to RSICC in advance of ICNC 



Analytic benchmarks completed in FY-2014 
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NSC-DOC2000-4 (2000) NSE 84 79-82 (1983) Unpublished manuscript (2012) 

Kobayahsi  Cylinder  Shmakov 

COG results published by Ed Lent as LLNL-TR-648225, Three Analytic Benchmarks in COG, 
and presented at the NCSP TPR at LANL.  COG results were generally excellent. 



Analytic benchmarks in progress 
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Infinite medium slowing down benchmarks 
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!

Benchmark 2.1.3b: The collision density vs. lethargy for Fe,  
showing the Placzek transient.  

Slowing down benchmark results for 2.1.2, 2.1.3b, and 2.1.4 are excellent but ….  
                                                                             …. minor precision issues at high lethargies. 



1-D transport benchmarks in planar geometry 
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Infinite 1-D planar geometry transport benchmark results for 3.1, 3.1.2a, 3.1.2b, and 3.1.3 are 
excellent (as expected since 1-D cylindrical results reported in FY-2014 were also excellent). 



1-D transport benchmarks in spherical geometry 
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1-D spherical geometry transport benchmark results are either excellent (3.1.6) or have a 
possible issue with precision (3.1.5a, 3.1.5b). 



Half-space “Milne” benchmarks 
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Semi-infinite transport benchmark results are either excellent (3.2.2a, 3.2.3, 3.3.1a, 3.3.1b, 
3.3.2a, 3.3.2b) or in error (3.2.2b) 



Multidimensional benchmarks 
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Multidimensional benchmark results are either excellent (5.1, 5.1.2, 5.1.4a, 5.1.4b) or have 
serious problems (5.1.3a, 5.1.3b) 



Path forward 
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•  Ed Lent is corresponding with the author 
to resolve noted discrepancies. 

•  These benchmarks are actually code-to-
code inter-comparisons.   

•  Who’s right? 

•  Anyone else study these benchmarks?  

•  If not, this is a possible topic for the NCSP 
Analytical Methods Working Group.  

 



Alpha particle transport in COG 
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Point source of alphas 
from 232U decay chain 
passing 0.05 µm Au 
onto 0.03 cm Si wafer. 

COG alpha transport is working well with the JENDL library which we have recommend for 
inclusion in ENDF/B.  Need better experimental data and data for oxygen, fluorine, etc. 



Deuteron transport in COG 
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Neutron yield for 0° incident 
deuterons on a 0.000223 cm 
thick TiT1.4 target. 

Comparison of calculated spectra from low voltage  
accelerated deuterons on titanium-tritium targets (see 
Hindawi, Publ. Corp., 2008, Article ID 340282, pp. 1-7). 

Preliminary results look good.  LLNL and Ohio integral pulsed sphere benchmarks are next. 
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The goal: upon every commit to the ENDF subversion repository, run all available checks on the uploaded files, automatically. 
 

ADVANCE 
•  Automated Data Verification and Assurance for 

Nuclear Calculations Enhancement  
•  LLNL provided BNL with: 

§  COG11.1 code 

§  COG “Libmaker” files (also at RSICC) 

§  503 COG ICSBEP benchmarks 

•  BNL is now enabled to test changes to cross 
section evaluations by automatically building 
new COG libraries (in ACE or ENDF formats) 
and running the available benchmarks. 

•  LLNL will provide additional benchmarks 

 



SQA 
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New SQAP in development per ISQAP  

New SCMP in development per ISQAP  

Adding test cases with more detailed 
documentation. 



Questions? 
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COG11.1 – New Features, Data, V&V 
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New Features 

CritDetVR – Enables hybrid cri?cality/shielding 

calcula?ons for variance reduc?on of detector 

scores with no bias in the keff calcula?on. 

DFG  –  Simulates  delayed  gamma  emission 

from the fission product decay. 

NRF  –  S imulates  nuc lear  resonance 

fluorescence  reac?ons  for  nuclear  photon 

absorp?on and emission. 

RadSrc – Automa?c photon source calcula?on 

for  gamma  emission  from  α‐decay  at  a  user‐

specified ?me (age). 

COGLEX  –  Update  includes  dic?onary  entries 

for compounds with thermal scaQering law. 

MC‐to‐SN 

ARDRA – COG geometry package is included in 

LLNL’s modern massively parallel SN code with 

automa?c meshing features. 

New Data Libraries 

NRF Library (Dr. Jim Hall, LLNL): 

 COGNRF 

RadSrc Library (Dr. Ed Lent, LLNL): 

 COGRS 

DFG Libraries (Dr. Ed Lent, LLNL): 

 DFG.ENDFB7R1 

 DFG.JEFF3.1.1 

 DFG.JENDL4 

Neutron Libraries: 

 ENDFB7R1,  PT.ENDFB7R1, T.ENDFB7R1 

 JEFF3.1.2,   PT.JEFF3.1.2,  T.JEFF3.1.2 

 JENDL4 

Dosimetry Library: 

 IRDFF1.02 

Supported Library Formats: 

 ENDL, ENDF, ACE 

 GND (in progress) 

Many, many older data libraries con?nue to be 

supported (e.g., JEF2.2, ENDF/B‐V). 

V&V 

COG11BETA2 has been extensively tested using 

the following test suites: 

 Regression tests (11 cases) 

 ICSBEP cri?cality benchmarks (501 cases) 

 NRF tests (3 cases) 

 SINBAD shielding benchmarks (9 cases) 

 SILENE Ac?va?on benchmarks (11 cases) 

 PHOTONUCLEAR benchmarks (16) 

 KOBAYASHI exact solu?ons (in progress) 

 CRITCYL exact solu?ons (in progress) 

AutomaSon 

LLNL  is  automa?ng  V&V  code/data  tes?ng  as 

described  by  M.‐A.  Descalle  at  ND2013.    BNL  is 

involved in a similar effort. 

Website/Email 

Please  visit  our  website  at  hQp://cog.llnl.gov 

and contact us at COG@llnl.gov. 

LLNL‐POST‐644394  LLNL‐POST‐644395 

SILENE Activation Experiment 
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Model 

Storage Vault Model 

Shielding & Criticality Safety 

9975 Shipping Container 

Shielding & Criticality 

Practical User Training 

Neutron Radiography 

Fission Product Decay Gammas 

Dose Assessment 

 

COG11.1 – Practical Applications 
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Detailed Model of ZPPR-21F 

Reactor Physics 


